Abstract.-Evidence f o r t h e caged mixed d u n b b e l l c o n f i g u r a t i o n f o r t h e i n t e r s t i t i a l impurity complex is o b t a i n e d from t h e p o l a r i z a t i o n and a n n e a l i n g dependence of t h e u l t r a s o n i c d i a e l a s t i c and p a r a e l a s t i c response i n i r r a d i a t e d aluminum w i t h z i n c i m p u r i t i e s . From t h e temperature dependence of t h e r e l a x a t i o n time, i t can b e deduced t h a t t h e complex t u n n e l s between e q u i v a l e n t c o n f i g u r a t i o n s .
We have i r r a d i a t e d specimens c o n t a i n i n g 0.5, 0.1, and 0.01 atomic p e r c e n t of z i n c i n aluminum a t 6 5 K. A d e f e c t w i t h <Ill> symmetry is found a t 1 0 3 K which a n n e a l s d u r i n g t h e measurement, w h i l e a n o t h e r w i t h <loo> symmetry i s found a t 5 K which a n n e a l s a t 135 K.
The measurements f o r t h e 5 K peak provide t h e f i r s t s t r o n g e x p e r i m e n t a l evidence f o r t h e t h e o r e t i c a 
.-+, dumbbell c o n f i g u r a t i o n i n t h e f c c l a t t i c e formed by an undersized i m p u r i t y (open c i r c l e ) and a n atom of t h e h o s t l a t t i c e ( c r o s s e s ) . The dumbbell has s i x e q u i v a l e n t o r i e nt a t i o n s along t h e <loo> d i r e c t i o n s .
r e s u l t i s found t h a t t h e d e f e c t t u n n e l s between t h e e q u i v a l e n t s t a t e s . The evidence f o r t h e mixed caged c o n f i g u r a t i o n a r i s e s mainly from t h e p o l a r i z a t i o n dependence of t h e d i a e l a s t i c and p a r a e l a s t i c u l t r a s o n i c response of t h e d e f e c t .
A l a r g e d i a e l a s t i c e f f e c t i n Cq4 a n n e a l s w i t h t h i s d e f e c t , w h i l e t h e p a r a e l a s t i c response o c c u r s e n t i r e l y i n t h e C' e l a s t i c c o n s t a n t , a s would b e expected f o r 
The e v i d e n c e f o r t u n n e l i n g is o b t a i n e d by combining u l t r a s o n i c a t t e n u a t i o n
and v e l o c i t y measurements a t 10 and 30 1Q:z.
It i s e a s i l y shown t h a t t h e r a t i o P. of A/UAV, where A i s t h e decrement, v i s t h e u l t r a s o n i c v e l o c i t y and w i s t h e
frequency, should be independent of w f o r a s i m p l e Debye r e l a x a t i o n . Once t h i s t e s t i s s a t i s f i e d , t h e n t h e r a t i o I: g i v e s t h e temperature dependence of t h e r e l a x a t i o n t i n e . The r e s u l t s o f such a t e s t a r e shown i n F i g . 2 where R i s found t o b e independent of w . Fig. 2 : ? e l a x a t i o n time T derived from v e l o c i t y and a t t e n u a t i o n measurenents on i r r a d i a t e d Al-Zn peak 1.
It i s found t h a t t h e t e s t i s s a t i s f i e d f o r b o t h
0 . 1 and 0.5% Zn i n A l . The r e l a x a t i o n t i n e is found t o be Arrehenius a t h i g h temperature and independent of temperature bettreen 2 and 4 K, p r o v i d i n g s t r o n g e v i d e n c e f o r t u n n e l i n g o f t h e complex. The low temperature i n c r e a s e of t h e decrement shown i n Fig. 3 i s n o t a second low temperature peak, b u t i s j u s t due t o t h e expected i n c r e a s e o f t h e r e l a x a t i o n s t r e n g t h w h i l e t h e r e l a x a t i o n time remains f r o z e n .
lleasurements have been made f o r 0.01% Zn i n Al. These a r e more d i f f i c u l t because t h e background a t t e n u a t i o n due t o u l t r a s o n i c i n t e r a c t i o n w i t h conduction e l e c t r o n s becomes v e r y l a r g e a t lor1 t e m p e r a t u r e i n t h i s c a s e .
F i g . 3 : Annealing o f peak i n decrement of A1-0.1% Zn peak 1.
